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te, 3 5% (w/w) jSifOLlS^t'CQ^Tffii^S, 

5°C^^^-e$, 0 , pHU S3t, pH4. 5 7^8, H£L<te, p 
20 H5. 5 75M7 jWjgTfcfc*. KJfcM^t, ffl V^^*© V>-fn#> £^ 
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25 

te, 0»J£.fc£, Mf*OMH*ft5, WC9 (FERM BP- 
7 14 3) RtKC 11 (FERM BP-7144) 

«\ «-75 13-75 ^3757-iffi:ii©7$7 
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io 2.2. nnftcaaSfc^u n '>;i^£j£S-f sum 

wrens. i^t> SR:Kpg«s^cD^u (kt, r^u 

^e>, -en^n©#5H©4#tt^o^T«EBft&wt". 

y^D-?jVhf+Xb'J>^W/h7>X7i7-t' (EC 2. 
4. 1. 19. ) It 4 ^ Jim^ 
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27 

i^M0lnfeiiT> ii3t, ±ib ri. ^^^pg»j ©jjtTyi^ 

13 - ^7^ hy^ — tf (EC 3. 2. 1. 2 3. )il If, 7^ 

ii:feibT> it, ±ta ri. ^fe^^ra^j ©^Tjfi^fe^HRtx 

25 a ^£ h v^-if (EC 3. 2. 1. 22. ) tt, It> ;* U 
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mmizm&i<x, ii3t> ±ts ri. frmmwmmj (Dmr-m^r^m^n 

UV^-A (EC 3. 2. 1. 17. ) te, N-T-k^;l/^ M5-^ 

-l, 4^ya v;i/ig^$^^^u -jmxu^m, Mx«\ N-T-t^ 

^^^UnyjU^ltHiCfetbT, iifjr, ±13 ri. ^j&attfc 

% 2 m&,±m.^^tDi±xmm'r & z.t\z^x), £ s ^©^ii^^ras 

15 / h 7>X7i7-i? £ a -f V Y Jl/ h ^JVifiil t § to^fe t T 

20 HtJMA^££#llil¥ 10-304882 \Z |H§* $ nfc n — -J If 

-X^X* U ^— if^, 3-^>3^X^U ^-if (E C 2. 4. 
1. 1. ) , h-X/frXzhcU ^-if (EC 2. 4. 1.8.), 

a - #)\, u if (EC 3. 2. 1. 20. ) , t'J^-l, 6 - 

~>^-if (EC 3. 2. l. 10. ) > 8 - !f)Vnz/¥—V ( 

25 ec 3. 2. i. 2i. ) f£E<D±mxMm^fc.&ft(DmMmmBm 
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29 

tit #«© i a*? x i - u >»*^u =i zs)imm-¥fo£ 

->;!/*&£© a - 1 , 2 ^;V3 5/;H|g^&tt5t'J ^^Jl/JJ/JHiT? 

2.3. i&BtMMMtiMii 

15 »©**j6fc:jfci;TJBV>S»3!* (BIT, #312.3. fc35V*Tfc*, r^U3~> 

25 mcDftm&mz* mM<Dftmmwmm±i&fimz.%mQmm.tete^ 0 tk 
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) 75S40% (w/w) , M^b<«, 5% (w/w).^)S3 5% (w 

15 w^^^ti/fc < , m^u, w>>&mz&%>w.^ His^oH 
20 \±m&i>T^%m<Dmm<nfrB • en*.**, a-75 ^-if\ 
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m&lz, ±932. 1. 2. (DmiZ^Urc, a-^VY^hyJk^i 

io iT*$n§t)©©^\ ±sb ri. ^i^^^Eg^j ©^-r^^feB— 
fe©©^, 5 fe©Tfe§„ l^^t, s^^j^dt 

3. iiitMMi 

i^T, IWI D^tHIACckStl 2 0 0 0 - 2 3 4 9 3 7 ^ (S 

Kit^iwo 02/i 0 3 6 i ai^) (Dmrnmizm^-istifc 
25 ^m<D^mmxmm\t, ^(D^mm^m^T^^fv ^^^mom 
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10 ->^D (IftJR) 

^ * b fc*t&l»^^#* £ fe &m f dffl t €r § o 
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isiftif, MBfcefc&siK n a oM^^^u> ^jeau m&m 
mmmu^tvT, &&m> m&m, mm. mm. {tm&. mm 

p a a ft <H ©S-SUS&dMfc fc: WfU fc: f Offl 7? # § o 
— 7 )V > y;vt!b— F d^jwh 

~>t£E(om<DVrvfcPthmm-tz>z.t.*>, x, f +^ h u >, ?l 

20 3 tf ^- v- F, V-75 1 >, L -TX/tJ^Jh L-7x-^7 

1 iXS2tP^±Oiltftgt^i:^ffl IT, a U -U* 

25 Sfc^^H^^DT, if fifth «^ftj, IS^&^tfi^l/T, 
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mm. m^zm. mm. mm. f*fei:0M*§tt5§ 
mm. mmmm. mm. m^mm. ni>&. yv^^r. 
m. y.-y°com. y~xDm. tnttmmm. &vaj. m&v/u. ^-y^i 

15 , /t^-^'J-A, #X^- b*^ U-A, i/n--^U-A, VyyjV, 

©t^fip° D , -f#<Dit5^ Wnyy\ ■g^TZ®. &<<d&q/ u 

25 ^pb, ^fzZiDmmtzEcD&m&mm. m^. mm. t 
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#^^©^^^p D n , $msh. Mm, mm. mm, mm^mrn. mmm, 
nr, ^^l-x, vkmmA, %wt&m, nmm&ntezammtoftTk., 

5 , BPtffbSii, m^7s-y°UE(DWm^u, Mfcte, lf?L^, 

mi*^:^:^, p a pM^^^^fcWfijfcnsfeT#§ 0 m.m> mik, ^ 

10 P|I> U7 7^'J-A, fill, ti, hn-?S JfFft&Fay 

^ffifp, E^p a p^^(D^ffi|a^t;-\(DRt^'l4|p]_bSiJ 

15 , m&fca^B^&m&mfe&®m&rcuzn&<£tsmm'BL& 1 . mm 

T> ^y^ET • n • "7 T ? ^ a, - j3 , "7^077-^1^ 

^St, BCG77f>« B««y5^>, HL^>7^X # U 2" 
25 >&£©ia£%SI^W?£\ ?75>, U^y^t:>, L-yxn;nf> 
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EPA, DHA, 7 5*F\*>Wtfe£<D-mm^&ftmttiWL 

# § H £ t & § o 

10 j^±^fc£5&^®«#/K:, ^^gHJc73^fe^^ra^fe L< sen 
^tty»M»^tf $t§MitT^, ^©Sgp a 0 ;^j&-r& £T© 

x@fc#^ri±bfen«j;<, jgfD, ss. mm. mm, mm, 
mm. mm. mm. wm. mm. Hft;&£&ai 

15 n&&t$mmi&m<Dmmmmm(D&tb%-gfrm£ lt, ii^t, o. 1% 

rfU, N-Tii^;P-D -3r > (N-7t^D-^J|/3*5> 

5et*6, Ht3KE3«fO*WfflIft!l?BltbT5pJffl*r SetfeT^S. fll*. 

jsttfefc, ^n-x, ^?;i/h-x, /v-7N^^©S7cf»l^t 
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15 5% (w/v) , U — # U 0 . 1% (w/v) , U — ^ h 
U^A • 1 2 7jcit0 .06% (w/v) , flit® V A • 7 ?K±^ 0 

. 0 5% (w/v) Rtf7K^5»:5ftMfllS 5 0 0ml$ = A77^ 
^cioomi xn, h # ^-e 1 2 1 °C, 2 0 ^^illfct 
, ^spufco £ (Dt&miz, n^)V7s ^nk7#MC9 (ferm 

20 BP-7 14 3) %mmV, 2 7°C, 2 3 0 r p m<D^#T 4 8 R#W0 

o ft-btlfcigitJ^ 1 2 OtTl 5 ^fifl^- h ^ U — 

fcft, ^ft^S'L^IbTiib, SHIiRbfe. iff* Kite 

25 Ti»tt0*ai7ctt»»©#«E3^a88$nfc. 
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±IB0t-h^l/-7lI©±ii<)9 0ml ^pH5. 0, 4 5 °C\zm 

-f*>3immm ir^-r ^-r:*>PK2 i 8 j st; fwa 3 0 j 
10 j^febfe^, #^*->3S8hsni& (iSia^ r^t^rt>sK-iBj , 

H^fb^XH*^^&®it) ty-^>^m#Jig (l^n n p£ TIRA4 1 

u , yw^^tmm) xnmm.mv, mmm^vrcm, mi 

>f— & (£*T, thplcj iH^tar^o ) TUS^fe, HPLCtl5^ 
T, jJ7AI:H rshodex KS-801*7Aj (BgfrmxftiS 
£?*fcS8ii) JgSt^Jd^TK (r^jSO. 5ml/min) &m^, 

20 ^ tr 1 - s 0 1 2 j , y&v-m&gstiimm) ^m^xnr^^r^o mi 

FAB -MS) ^#b7Cc 6 4 9 ©7°n h >fd"jJ0^^-<^->^il 
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o 

5 ±m<D^fe^%fe&mK&mm%mmm&mm mr. tnmr.j t 

H&IB-TS) fcftbfc. ^(D^^z. l20i:if l H-NMRX^^fJV 
i3 0t;^t IJ C-NMRX^nJWIBnfco U&HSM CD t> © 
<h©Mlwi^^ftfbfei £3, ^I/rf U— • x.)V • a^S, ra-nk7 
> • i>>-^;i/ • tf-y • t^rSX hU-J > H226#> 6417!; 
10 S6 4 8I ( 1 9 9 4^) fc|Bfc£n;fc3S:lfclza»<Z)X^£ — & U 

fee 

-ttSit)%* ^r^Zu {-*6) — a — D — tf )V n t°7 / y^- (1 — 3) 
- a -D-^;l/H (1 — 6) - a -D - tf 7 / 

15 - ( 1 — 3 ) - a - tf 7/ >-;i/- (1—} 

§Htfc2 : a-^V^)Vhis)Vifc&mm'&XSa-<iV'?)Vh*s)V>f)Vum 

20 n|SK^^#^^^^^^^ij 

4. 0% (w/v) , Sf^^ffit; rT-y-t^-x hj , 

y^fctf-;P#c5£#ft§8ig) 1.8% (w/v) , U <J 0 

. 1 % (w/v) , U >i? — h U • 12 zRi&O . 0 6 % (w/v 
25 ) , m^tf^z/VA - 7 7K4^0. 0 5% (w/v) Jt^VK^ 5 & 
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5 0 0 ml §H^77X3i: 100ml ~f~DAtl, b?U 
— 7*~C 1 2 It, 2 O^WIbfet, ?££PLfe 0 CK&i&iffif;:, 
X • ^'Dt^^MC9 (FERM BP-7143) 2 7 

°C, 2 3 0 r pm®#ftT4 8 mmm^Mm.mm bfc <D £5gjg^ £ b 
5 fee 

1% (v/v) ©ftf^TfJ&Sb, II2 7TC, pH6. 0^/58. Old 

&J$bOO, 4 8Hf B 1MlMlb&„ Z\(D$&mm&lO, 0 0 0 r 
10 pmT3 O^ril^lL, #£±i?fift 1 8 L £0iKLfco IslJKbfeig 

*±*©a--f V7JHi/J^||ffitttt«Il. 5 3Mifc/mK a - 
h ->;^;^SI4^i^14^ 0 . 4 5#ft/ml, 3S«: 

rafS£j$f£ffite$J 0 . 9 5 3M£/m 1 T So fee 

£©ig*_h?ff Rg^lMBU (iSn a o£ TAP I - 2 0 1 3 j , IfifM 
15 XK!#c5£^*h«iit) lffl^T$l2LI:Sl!llU a-^V7J^y 

;i/^;vn»K^^5»*RtXa V^;i/ ^5✓;^te^|P&#ttli*^^!l£# 
20 2- 1 ©MT#fc, • ^nt^Ul/XC 9 ©±§«±?f 

in 8L ( a - < y ->;HBg;i#ffitt 2 6 , 9 0 0¥t) 4 

°c(D^j^T, 8 0 %«n«^i?2 4mmm.tfr bfc„ ^hr^ttm^, 1 

0, 0 0 0 r pm*?3 0#|fflii&#»bTlHlJKL, 1 0mM'J>fii 

«(ph7. 5) \zmm'&, mmmmizMi^xmm^, mmfom&mw 

25 bfeo 
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xfp-dai 3 , -mit^w^^tmm, mmm iooomi 

±sa©-r jr>3zWkm%mmmft&, iM^£#tri omM>j>ta 
5 mm (ph7. o) ctbTSirbfco rt«t*isriKu, li^it 

fftbfeo $*;wa, r-fe7 7^u^ hr s-2 0oy;i/j (77->t 

>^S«^ (pH7. 0) tML-TSWbfeo iS*/TF«£IIfiKL> jl ii> 
7>ft £ 0 £ 6&5c L fcffc, M7Ktl 7A^D-7f^77^ICftl 

15 feo y;wa, r^JVha^-jp 6 5 0M^j (fv-i^ti 

it, yjH3 5 0 ml) jgffia, ft* 1 MJ&>& 0 M^TIt^W 

20 ±fB©g£7k# 7 AltSH^S, lMS^mi0mM'J>||» 
(pH7. 0) CfLTMtfc. 3S«Trt**HIiRb, B'k#Stfc «k t) 

±IB©2l@©77^-f^-*7ASSI^ft T^7 U;i/T$ Fft 
25 S7. 5% (w/v) ©SDS-PAGEII^^Tv 0 
0 0 ± 2 0, 0 0 0 ^h>Offiil:f-CDf fif /t>FSSlfc. * 
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5 :iSa--fy7JHy;l/^l/niIM| 

- 1 ©^^T#fcA^JV7 • ^UtfX#;i/XC 9 CDig*±?f*tl 
18L ( a - ^ yJP^nSI^i^l 8 , 1101ft) 

*i2-2 0^tl/&!jioT, 8 0 %!&3BJJiK5S5fc«J;*46[#f, itff 

fff& (PH7. 0) tMbtllflfc. »#rl*3*&II|JKU ji^^ilfc 

Wbfcc fi!777'J^ HR S - 2 0 0 yjpj (7Yyt 

A • /^W^T^tfe^aSHjfi, y;H5 0 0ml) £JB^* i&ffifcj:, « 

mm o mM^ ^ioo mM^-vmmmmm^m^^r^r^ jv hr h 9 

t-XM©IStii3|fofco h ^^-X?SJg 3 OmMfaiS 

20 ±|2(DT7 — "5V —ft 7 Afif Ml®^ v ^, lMlS^SttflOmMU 

>mmmm (pH7. o) ^MbT^sif l^o ^#fi*j«iijiKu 

fee y;w*, it^^;p h 3 a°— ;i/ 6 5 0 m^^j (&v~tfciS£*tK 
it, y;n3 5 0mi) ^ffl^i, mm*. mmiMfrz oM&xmmm 

25 »^43iB*'bfc^rfc5i(£S»tt©a«fcJ;t)ffofc. igiSO. 3 M# 
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(pH7. 0) \zMhxm^LTc 0 Utrrt^&HIJlXL, M'bfrMte&r) 

S7. 5% (w/v) ©SDS-PAGEC^^T, ^fll4 0, 0 
0 0 1 2 0, 0 0 0 ^ h >0fit(Cf-©SeSA-> F^^bfcc * 

15 UkXCl 1 (FERM B P - 7 1 4 4) fr> 6 fe, JtfB<£>7j&fc2fS D 

mm2 - 1 75^1*2 - 3 fcjpCTtt&fl&c i i ^^iiLfciiio 

(A) a--fy?;^yj^|is 

20 SDS-PAGEtfe^S^fl: 1 0 2, 0 0 0 + 2 0, 0 0 0 ^ 

( b ) «-^y7jHy> >f)\> n mntki&mm 

SDS-PAGE C^JH^fl : 1 3 7, 0 0 0 2 0, 0 0 0 
25 ?)V v y 

13. 4M/mgieS 
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mm 3 - 1 : mmKifc 

5 3. 7 k gomBffiftfrMVs tn-i >"rv2 7s# 1 0 0 j , 

^it^umw^^tmm.) 3 sl©i omMsttbu^aii 

« (pH6. 0) fc^^b, CO Hifc2 - 1 ©^Sj-eftfcW* 

50 9H^I2g^^^«ft^ LT 1 7 5 0 0 Steffi Sin*., 3 0°CT2B 

10 fe„ z.<DKjfcm.& 4 5 x:\zmm iig (137, 500M) 

ifSfl (j^p n o^ r^^-x fcf ^ — t£ P K 2 j , f-^±^t^ 
Jim&i&.&ftLMm) ~RXS4 4s ( 1 4 0, 8 0 0M) ©^375 7 

#P?U pH6. OfcfSgbfc|£> 4 5tT 1 BMftJtlTKiSSt, 

15 (d^^jss?r& 2 o m&w v x mm z^mts^fc a zwKmm&igmz 

iDtll, «^IiSI^ffi^TSf|Jlg»l 6% (w/w) 

tTiiifc, z: bfc#oTj&fi, ra> mm, mm 

fc#b, &3. 5 k g ©HJ»£#tr«M£!t! 6 . lkglfe, 

1 0:£feT#l«Ibfc»#l2g»£&»©*»&Mtt 
20 IftUTfflViT, filTCHP L C «fc 0 ##fbfc„ TtefrtS, ^D"? f 

^77gt rc'cPMj (jfty-)|*a^a8t) , taq-30 

3 ODSJ (tfesS^ft^-rxA^-Sgjg, p«g^4. 6mmXfi$25 
cm) , ^SI^ibT7jc (»EiS0. 5ml/^) £fflt^ 7J^A?^£r 

4 0 °C£ b v ^m^n^SM^^^SiffSt fR I - 8 0 1 2j 
25 , IV-ft^thSiS) fC^D^mbfco £<D#ffi£J;0*feffi£nfc/j£ 
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zm^u^-s? mm^mmmt t h \zm 2 t^-r. 



(#*) 






10.5 




43.8% 


19.7 


BU£j£% 1 


10. 6% 


24.7 




3. 3% 


49.9 




0. 5% 


58.2 




0.3% 



5 H#.fc, _h|3HP L C t^o^Ttt, ^^*©±#V^feC0 

tbrcffimfe. sit, mwmmtthiz, mvt 

10 

£1*3 - 2 : mwmmvmm 

ry >n-^ hCR-i3ioj , Nai, ;r y mm, mm&m 

2 2 5 L) £3ti*b7c#^A (figl 3. 5 cmX|^ 1 6 0 cm©* 
15 7A§10WJl:IS) £fflV*T^ hftM\z&iVtc.o &Mtt\zfe 
7K (~SI4 5L/h) &m^, *7AfiI«6 OttLfco TJ^A/^S 
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C(C<J: D*£>fc 0 M^Kff £J±t£W#<^fr®7>£l^-U 1 5 3 0 g 

5 ^W®^) I^0»^7 9. 8%, -fW^h-X 

tt»cE3iiS^fii^©iitltLTl 3 1 0 gffiS^, pH5. 0, 

io o 0¥tt^;vn7$7-if (igp n p£ r^a?-Aj , ^-tf-fe^-fb^ 

mm r^t^t>PK2 isi , £if^iits#tsi 

) <hT-^>-35m#I& (ffiiR* f I R A 4 1 1 J , ti-frtf sm^ttm 
m 1 2 6 0 g HlJMJtlU5 0% (w 

/w) tcpsbfc^, nft©7°7x?7 ^^sicAn, attune 

20 6 5 Vft £> 2 0 Viz^-vm 2 0 P#raj&*frT|*T£i2: 

W#JEEl£*feb, 5 4 4 g©TO*^#fc„ *fi,H iS9 9. 9 % © 

25 3 - 3 : S'J£$c Pi 
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5 <^tflJ^*SiJ^— bfe (Hi#2) o I»lttllft3 2 0 gm 
> Bj^2 IZmmm 150g £#AyT^fco HPLCtJ;§^DYh^7 

_LiEHP l c\z&tf&uwmmj)m*kf&m 2 (su^ 

±IB©®^ 1 &7kmfcJ- h'J^ATpHl 1 ^±fc-&l3 0^, 9 5°C 

jrae* m.m., mm, nibfc„ mmm<Dot>, iMiiiitsog 

15 fYMC-Pack ODS-A R 3 5 5 - 1 5 S-15 120 

m^Tcc *§ttm£|S|l& 3 - 1 t|Bt©HP L CfcJ; D^ffb, 
1 SMI 9 7 %£l±T^tJH^S@IfetbT2 Ogi, IU3E££t/ 2 * 

«9 6 %£k±.T*&tsmft&mmwtisT 5 g #&„ 

ffiife, mm, «ebfcc asam©?-^ awiibtiog 

-Cfttfc. ^ffl^S^m 3 - 1 JC|B«©HP L C£J; D ^*ff b> @J± 
J$m 3 *MJS 9 7 %^±T#trlS#£@^£ LT 7 7mgt, 
25 #14^1659 7 ^J^±^tfi^§H^«lilT 7 7mg#L 
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mm 3-3 -v&itM&j&vi i <Dm^mm^-^^z^T^(D± 

fttiriZ£Q, (2) M7ntl<Dmi£l!*V : E5?-*)VV>mz& D> (3) 

-if rb^>x^;i/n^>^-ifL ry^/j j , ^if$g^^^ 

£*t) mm<Dm, mm 3 - 1 fcfBt(DHPLC(:d;D, (5) M-^rn^ 

©*j£«^fe{c«fcs^^;Kb^*ft«fc (6) itmytmvMfefoftm 

10 fccfcD, (7) ,3 C-NMRI«fci Off ofco ig^§£tTi:^t. 

#l 1 «D-^>3-X 5 »^5i#^Btlfc, a - #)Vn 

15 ffi-Vfe* 2, 2, 3, 2, 4 

, 6 - h U *^)Vfcm. ~BlT£2 , 3, 4, 6 -x- h 7 ^;Mt*fl* 0 . 
83:1. 02:1. 69: 1 SB £ tl, Zin £ CDjg/dcJtfci 

1:1:2:1 it^JSte [a] 25 d + 2 4 6 ° Tr^o 

fee li c-NMRTtti4H(iitx^^hj^qie,nfc 0 
agjufc zzfizmwmmiz^^T<DBm(Di&^£&foi±Tmzm4 
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cyclo{->6 ) -a-D-Glcp- ( 1-+3 ) -a-D-Glcp- ( l->6 ) -a-D-Glcp- ( l->3 ) -a-D-Glcp- ( l->} 
4 
T 
1 

a-D-Glcp 

5 ,2, 4-$^5P;Hb#K 2, 3, 2, 4, Q- 

MJ;*^;Wb#K B^2, 3, 4, 6 -T- h ^ 0 . 94: 

2. 01:1. 72 : 1 © ;i> Jt ?& 18 £ n, ^ tl h <DMl&lklZ 1 : 2 
: 2 : l<h#x.£>nfc 0 i±l!^JSte [a] 25 d + 2 4 6 ° T&^fc 0 13 
C-NMRTtt| 5 0iC^t7^^ h;i/^#&n^ic v-^^KD'JitMte 

io , mm 3 - 4R^4 - 3 iz&tf&momniz-D^Toimmoffimfc 

o 

cyclo{>6 ) -a-D-Glcp- ( l->3 ) -a-D-Glcp- (1-^6 ) -a-D-Glcp- ( l-*3 ) -a-D-Glcp- ( 1-*} 

3 
T 
1 

a-D-Glcp- ( l->6 ) -a-D-Glcp 

15 

IiJ££»3teU Sitl 2 9 6 T$D, ^KW^#Stc'[4©»MT$» 
^t) 3 ttD-^JVn-X 8 ft^fr £>&5 <h#7L l3 C-NMRT 



WO 02/072594 



PCT/JP02/02213 



50 

i$m 6 laic^T^^i 7 h)vm§t>*ifc 0 zs?fj-)V(Dmmu, 

cyclo{-»6 ) -a-D-GXcp- ( l-»3 ) -a-D-Glcp- ( l-»6 ) -a-D-Glcp- ( l-»3 ) -a-D-Glcp- ( l->} 

3 
T 
1 

o-D-GXcp- ( l->6 ) -a-D-Glcp- ( l-»3 ) -a-D-Glcp- ( l->6 ) -a-D-Glcp 

10 te, 2, 3-i?*^Jl4tm, 2, 2, 3, 4-hU 

*^;Wb&K 2, 4, 6 - h U *^;Wt*K Rtf2, 3, 4, 
=7 Z^frfcQMfi* 0. 78:0. 78:1. 47:1. 60:2 CO=E)V 

it^mm^n, em 1 : 1 : 1 : 2 : 2 t^TL^nrco 13 

15 , n& 3 - 4 r^^j^4 - 3 \z&vtz>m<Dffin\z'OT<Dmm<Dm%:fe <=> 

T$\zW$mm \Z ~D ^ T © 'J* JS CO t & :bi±Tf£fES 4 iC^ b T V* £ . 
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ffc#5*;5: 

cyclo{-6) -a-D-Glcp- (1-3) -a-D-Glcp- (1-6 ) -a-D-Glcp- (l-»3) -a-D-Glcp- (l-»> 
4 3 

J t 
1 1 
a-D-Glcp a-D-Glcp- (l->6) -a-D-Glcp 

- !f)Vn tf^ y (l-*6) - { a -D - ^Jl/n y >-;!/- (1 

-+3) - a -T>-?f)Vn tf ^7 (1^6) -} n a-D-^3 

X«R 8 ^ a -D - tf^ y ~>;v- (1 — 6) - {a-D-^;l/:3 

tf^/v^- (1 — 3) -a-D-^j^k'^;^^- (1 — 6) -} 

20 

3 - 2 ©^^Tf#fe^^izg^§ 2 0 % (w/w) T> t;h->^> 
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tf 1 OmMtlt h U ^A£S« (pH 6 . 0) \Z, - 3 (D^m 

D 5 0 0M©^n75 ^— if (iSn a o£ r^af-Aj , 

JB&i£L&&, 3 - 1 II^lfcHP L Clrj; t)##f Lfc. HPLCT 

©##l$IHJK:<fc Dil3 - 3 SLXSmm. 3 - 4T?#fH ■ IH^bfe^fe^^ 

1 T?S*n*^K3RJKB3W*S 1 7 . 3% (HPLCt^^t^tf-^Ii 



20 3 - 2 ©>5rfcfe , r#jfc:38Jt£|zgi|& 2 0 % (w/w) ( 

SSt h U # Alft ( p H 6 . 0 ) ^> 2-2 0D^^*7?#fc»» 

a-^fVTj^vJ^iii^/V-^ 1 g$>fcD 3 OmiiiP^T, 3 
0°CT2 4S#MMJ^$ii:> ^<D|£, OMiLTiiS* 
25 M^itfeo 
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5 m$ttifi4. 9% (HPLCte^ttstf— ^MHjtt«fcs) ttntv^ 

10 m&4 - 3 : is & UT)l b5^X b U >tf)V% J b ^ >X7x7— If ( 
CGTase) <k « if U n 

£Ufe4 - 3(a) : B&Kfo 

mm 3-2 <D-fife-cnrcmvtmm iogt a-^>^nf^7 b u > < 

f#^#*±#J^£tHb#W^mMig) 1 0 g £ 5 0 mMitt b U DAl 
15 tl (pH5. 5) 3 0gi:g|b, 

X © C G T a s e (^5£#*fcMC£#Kfc#W^ MM) tea-zsitu? 
*X b U > 1 gfefc 0 10 mMn^-T 5 0 °CT 2 4B#K>KJS$i±> -tOD 

±EORjStt5 OmMfif hU^Alft (pH4. 5) 3 50 

^^^fciK^) 2ooo#ii^in^L, 4 o °ct4 fot, 

_hf3©7jfeT#feCGT a s e iaS^SW, C GT a s e \ZWt 
l»T^375 7-f§^fflStfcKJSSS*» 3-1 t^bfcHP L 

25 ctiOMife. cnt^u^f?, 
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f5S©^ffil^H 8 alt, ^;i/3T5 ^ — ifRjfr?£<J!>##ri|g:££B 
8 bll^n^to 
I8a m~&Z$m 8 bg|l:#IlTiJ& £n£«J#Rf TO 1 0 #©fc°- 
5 ^7 X^SS^pgffif© D , I 8 b it#t©f ^P#fli^ 6 ^© tf 

-^Gtt^n-XOh-^Tfe^o 18a m^ZSm 8 b El fcjKf 

d> cGTas eHjs^t«, gt^ta^ o i^wmmoDM^mm^mrc 

10 Ci^bt^fc (^8 bBI) o i^±(Z)^^«, 18 aiti^^naf 
IIB 6ti§ 2i®<£> tf — ^ (tf — ^ i R^tf — ^ 2 ) 



HPLC^&tf £{£4«|1 










18.7 


C GT a 


s e $Lmo 1 


maw 


38.7 


C GT a 


s e tkf$%d 2 


m2% 



**, M^^n/c^Toti-^offi^cD^ft^ i o o thtztgcDmmMo 



20 
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Hi4-3 (b) : Kffo±f%!®)(Dmm£mj£ 

xn^^^a^jS) tr^y^mmm riRA4iu > ^ 

- 1 tebfcHP L CT^tJfb, C GT a s e £$c#J 1 2 gr^-frl^ 
±!B©CGT a s e £j&<& 1 ©iSf^WH^S^fe^ J; D 13 C - NM R 

io ^#tb7ti^5> ftsnfcx^ h;w^ ^im 3 - 4 ^ig^^^bfeg'J 

o Z.(DZ\t.frP>, CGTaseMl^, miTi^ll^M 

_tfB© C GT a s e 2 ©ift^WH^ ^^J^ 3-4^^L^73g 

15 @©^*lf fcipCT^^f bfc 0 CGTaseM2{l Iit9 7 2 t 

-X&l : 2 (D^)l V fr B *5P;Hb##TTte, 2, 3->>^^ 
20 ;Wt#K 2, 4, 6 - h U *?-)Vikm, TkT$ 2 , 3, 4, G-^h?* 
5P;Wb^0. 8 9:1:1. 2 4 CD ^^JtTSgfS $ ^tlS>©«^ 
Jfcfct 1:1:1 <S>tl7c 0 Jtife^te [at] 25 d + 2 4 1 ° tlo 

fee l3 c-NMRTttl9 0t^tx^^ h;w#6lafco ^^;i/c7) 

25 'J§S<£*g:££&:foi*T^4 
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i\^ ; y7 h (ppm) 



I!I^M54* 



CGTase2* 



la 
2a 
3a 
4a 
5a 
6a 



lb 
2b 
3b 
4b 
5b 
6b 



lc 
2c 
3c 
4c 
5c 
6c 



Id 
2d 
3d 
4d 
5d 
6d 



99. 34 
74.28 
75. 45 
73. 35 
72. 78 
70.22 



101. 20 

72. 64 
77. 31 

73. 62 
74.23 
62. 88 



99. 24 
75. 49 
75. 75 
81. 18 
71. 14 
70. 27 



99. 46 
72. 84 
82. 47 
73.81 
72. 45 
70.17 



99. 40 
72. 87 
82. 98 
73. 72 
72. 46 
70.10 



99.44 
72.80 
82.45 
73. 76 
72. 38 
69.98 



101.18 
72.71 
77. 58 

73. 58 

74. 22 
62. 87 



101.17 

72. 64 
77.23 

73. 62 

74. 25 
62.88 



101. 08 

72. 63 
77.13 

73. 65 

74. 28 
62. 87 



101. 13 
72. 58 
77.26 
73.52 
74.20 
62. 84 



99. 35 
74.22 
75.49 
73. 34 
72. 71 
70. 15 



99. 32 
74. 25 
75. 45 
73.36 
72.78 
70.08 



99. 28 
74. 28 
75. 43 
73. 37 
72. 75 
70. 00 



99. 18 
75.47 
75. 77 
81. 14 
71. 09 
70.20 



101. 18 

72. 65 
77. 37 

73. 58 

74. 22 
62. 87 



101. 17 

72. 64 
77.23 

73. 57 

74. 25 
62. 88 



101. 08 

72. 63 
77. 04 

73. 58 

74. 28 
62. 87 



101.13 

72. 66 
77. 51 

73. 52 
74.20 
62. 84 



99. 49 
75.72 
75. 98 
81. 38 
71. 34 
70.47 



101. 43 
72.91 
77.93 
73.76 
74.42 
63.08 



*, w&j&m7bmizmm3-3x*mmLtzm&f&m7bm&vr.L, cGTase2{*§ 

m U^CGTase£j&%2£^ LT^6 0 



•!^4-3(b)T^ 
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ft&i/7 V (ppm) 



m&jmi* m&fcm* m&jg&w 



CGTase2* 



le 
2e 
3e 
4e 
5e 
6e 



102. 14 

74. 40 

75. 62 
72. 23 
74.10 
63. 38 



100. 59 

74. 25 

75. 82 
72.16 
73.10 
68.18 



100. 50 

74. 28 

75. 85 

72. 02 

73. 08 
67. 85 



100. 54 
74.20 
75. 77 
72.12 
73. 05 
68. 14 



102. 34 
74.60 
75.81 
72. 43 
74.33 
63.58 



If 
2f 
3f 
4f 
5f 
6f 



101.84 

74. 25 

75. 82 
72. 25 
74. 50 
63. 18 



102. 17 
72. 63 
82. 98 
72. 87 
74. 28 
62. 87 



101. 79 
74.20 
75. 77 
72. 20 
74. 45 
63. 13 



lg 

6g 



100. 50 

74. 28 

75. 85 
72. 24 
72. 99 
67. 85 



102. 11 
74.36 
75. 57 
72. 20 
74.06 
63. 33 



lh 
2h 
3h 
4h 
5h 
6h 



102. 17 

74. 28 

75. 92 
72. 24 
74.51 
63.16 



(JKJt) 

; Vtzm&J&m7bm4&& U CGTase2tegafe4-3(b)T?l|i 



«±©*S*^6, C GT a s e ££io#j 2 ^{b^^2 fc^lT^lit 

l 



cyclo{>6 ) -a-D-Glcp- ( l-»3 ) -a-D-Glcp- ( l->6 ) -a-D-Glcp- ( l-»3 ) -a-D-Glcp- ( l->> 
4 4 
T T 
1 1 
a-D-Glcp a-D-Glcp 



5 u±mm4-3 (b) i?mfeztifcftmmftmm<Dfti&Bft<Dmi&w 
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£ { a -D-tffru tf ^7 ( 1 -* 4 

) -} „a-D-^;l/3tf7/'>JH (ifcflfU n teO J^±©g|fc£;§c 

Si4 - 4 : n^)V7, • it — ^a. 7 > 7,<D & - 13 7 2 V if «kS 

10 jHI&4 - 4(a) : fPiUHJfc 

^mm^mw^^mm) 2 0g^2 0mMstth'j^Ai»s (d 

H6. 0) 93. 3gl:^il, /W^-f-^a7>X0j3-^7 
15 ^ h-X 1 g$>fcO 3J|Mfi:ijn7LT4 0°CT2 4B#f b isjS$-&, ^-cd^ 
±BS©£jfc#£Simia»©*»tt£&^Ift 3-1 fc^lfcHP LCI; 
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(#*) 








14. 0 


0 


-if? 9 h i/?-Mtiz$M 1 


12. 2% 


19.7 






2. 9% 


20.3 


0 


? h ->^~Hf^<» 3 


1. 1% 



mm4-4 (b) : Kjfc&j&^cDmmtmm 

5 iPx., 1 0 0tTH$Mfi»bTl5c»S^bfc. uOSMS^S 

feo OT*7AtlT FYMC-Pack ODS-AQR355- 
15AQ, S-10/20(im, 1 2 0 Aj (ft^tyi'XAy-i 

10 f B ft CD H P L C £ <fc D?>#rb> j6 - # 5 ^ I—>^— 1££)&^| 1 

-js?? h isy—'V&.i&m i ni8ioi?feD, mmmizimjt 

15 , ^r(DmmitU4 : lT^ofc, WSifc £#J*t" § <h , |wI£j&#/teD - 
^3-X4^tD-^7^ h-X 1 W^§i#i&tlfc„ it 
^Jtte [a] 25 d + 2 0 0° T&ofc. ls C-NMRTHIl 0@i: 

- 7 t^tt«^O^*^&^fc|R^Eg»^^^T0»JII©*S*i:*fcii: 
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& ft & % m m it m m t m m v tc . 

cyclo<>6 ) -a-D-Glcp- ( l-»3 ) -a-D-Glcp- ( l->6 ) -a-D-Glcp- ( l->3 ) -a-D-Glcp- ( 
3 
T 
1 

P-D-Galp 



Mfe4 - 5 : TX^J^J^ • — # — CO j8 -^^^7 h 5> ^-if £ £ ^ 
mm 4 - 5 (a) : H^KiS 

- 2 cD^fe-r#fe3g^i2a«S2 o g h-x fP 

10 MlllftS^aSiS) 2 0g^2 0mMftith'J')AlffI (p 
H4. 5) 9 3. 3gML, TX^MM • ^^-©0 - ^7^ 

^tmm:) ^7^b-XlgfefcH0 m^iJP^-T 4 0 °C7? 2 4B#P B l^jS 

15 ±IBCO^^^i^^lzgi|tCD7KJ§Si: 3 - 1 CibfcHP LCC 

<h m © m & § if tc & (d & < t h 3 mm%% £> n 

20 m6 : 
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(#*) 








14. 1 


<k¥&,6 *** 




3.3% 


15. 1 






0. 7% 


19. 1 




— & SL&ifa 5 


7. 1% 



***, «^«ic«kt), *i4-4(b)i;^bfc{[;^6 Ti^^^^Mt >J 



(b) Bit I^Jt 

5 in*., i o ot;Tii$ri^bTi7ci^^itfec £©sjft?i££3m 
fc«kDJK}£, tit 33, Ilbfcf, M^n7b^77^iiftl 
fc o 7>33tffl *7AtlT TYMC-Pack ODS-AQR3 5 5 - 
15AQ, S- 10/2 0 urn, 1 2 0 Aj (tS#a7^lAy-l 
it) ^M£bTf»$g)l^;t>7j<£ffl^7Co itBS^^3-l(I 
10 |5«©HP L CfcJ; t>7>*Ffb, j8 h ->^-if^^^4 §MS 9 

4 %£X±.-V^$smftt, 13 -13?% b v^-i££j« 5 9 9 

_hT^-£fiii#£&IRL;fc. 

±fE(D & - 33 7*7 h v^--f£ 4 ©SS^-W®7>£l« 3-4 fc^ 

15 , Sit 9 7 3 TSD, ^«^^#S7C'l±©^MT*ofco ^ftteD 
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h-X2^5&5i^6nfc. ;*^;Mb##TTte, 2, 4-^ 

2, 3, 4-h'J^fJ^>3-X, 2, 4, 6-h 
U *?-)V>f)Vn~7s, 2, 3, 4-h'J^fJ^7^h-X, W2, 
3 , 4 , 6 -T- b h-X^, 1:1. 86:0. 96: 

5 1. 34:1. 1 2 (D^E^ifVmm^n, Ztlt>(Dmj$,ikte 1 : 2 : 1 
: 1 : 1 £>ftfco 13 C — NM RtSU 1 1 0fc^fX^^ h;i/#t 

t#e>nfeo ~>^^;V©ijf JSteu ^4 - 5 71/MII^4 - 7 fc&tf 

cyclo{-»6 ) -a-D-Glcp- ( l->3 ) -a-D-Glcp- ( 1-+6) -a-D-Glcp- ( l->3) -a-D-Glcp- ( 1-} 

6 
T 
1 

p-D-Galp-(l->6)-p-D-Galp 

±ibt#^j8 -fi^z h->^-if^^#j5 (Dm^mtt&mm 3 - 4 

ilD-^3-XiD-^7^ h-XT^D, J E-0!5#|j^Jt^4 : 1~C<& 

^n-xi Sftfc. *^;Wfc#*rT«, 2, 4- 

V )Vn— X, 2, 3, 4-hU^^^JJ/3-X, 2, 4, 6 

20 ~h'J^?;V^>3-X, R^2, 3, 4, 6-f h7^fM7^b 
-7.^, 1:2. 02:1. 00:1. 0 4 ©t^JfcTfl&iR^n, utl 
S©*Jj£ it fct 1:2:1:1 £>nfc 0 l! C-NMRTfti 1 2 El 
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5 SWTS ^feSftttrattft Hit bfc. 
te#i£7: 

cyclo{->6 ) -a-D-Glcp- ( l->3 ) -a-D-Glcp- ( l-»6 ) -a-D-Glcp- { l-»3 ) -a-D-Glcp- ( l->> 

6 
T 
1 

P-D-Galp 

tf/XfciR,,**, Sm*^WT§ d { j3 -D h tf ^ y 

(1-^6) - } B a -D Y \L=y J (fcfcb, nte 

T&S 0 



£Uft4 - 6(a) : USSJfc 

20 3 - 2 0#&T#fcSi^izgiBs 5 g u tfT-x (Mi#t , fn 

ft*fiH&l3ii8c5S;£?*fc»ii) 5g^5 OmMfithU^AliS (pH 



-1 
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5. 0) 1 5 g \zmU\>, =E)\s^J Xl/7© a =7% h if (jg 

SfcD 1 0 0 J£&jbtl*.T4 0°CT3 0P#MKJfc3l3\ &mWi& 
5 ±8H©E^ft£3SttlB*07K»*££gUft 3-1 C^bfeHPL C £ 

10 $>^feo 

*^4-6 (b) : fcJ&£.j&®<D&ffi}im& 

M4-6 (a) co^^T#fe^js^^s^fcj; Dim, mm, mm 

L7cH, M4-5 (b) ©^(1 Ife^o T^tffit#^ n T h ^7 
15 ^^-^#fcb^ 0 ^tB^^^m 3 - 1 ^fBtl©H P L C J; O^+if 

JifB-Citf&bTi a -33 ? 2 h ~>^-i££j$#! 9 8 %J^±T#^B 

±WBcd a -ft ? 2 biy^—^f^f^m^^^mm^-^mms - 4 \ZmV 

20 K»ic8 1 OtS^ ^«Wfc:#&^te©«S«T&ofc„ *i;««D- 

2, 3, 4 - h u 2, 4, 6-hu 

25 3, 4, 6 -5 s - b 7 7 9 b-Xtf 
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, 1:2. 0 9:1. 0 2:1. 0 2 CD "EJV $f~cmw& £ Z.tl<E>(Dm 
ftikhte 1:2:1:1 Btlfco 13 C -NMRtttl 1 3 miZ^T 

\z 43 n m <d m m is s zs \z m ra is \z ~d \ * x co ij§ m cd ^ m t * t> ^ t m 

cyclo{-»6 ) -a-D-Glcp- ( l-»3 ) -a-D-Glcp- ( l-»6 ) -a-D-Glcp- ( l->3 ) -a-D-Glcp- ( l->} 

6 
T 
1 

a-D-Galp 



10 i^4-7 : 'J^-ACckS^'J^yJ^i 
n%k4 - 7(a) : MmfcJfc 

na-cos-yj , •mm7Kmit^xmw^^^±mm., m^m2nm6 

CD^>^U 3W&m&M&&&'V%} 5 5 10g&50 mMf 

15 tth'J^Altl (pH4. 5) 4 5gK»iU iS'JV^A ( 
^ft^lHtS^tSifi) &2. 8 gjin^-X 6 0tT9 B55RJfc£-fr, 

±IB©SJS^^, HP L CCDfuMS^LT, li^lt, ^CDii?f£ 
Eg«ii3il (iSp a n^ f SEP-0 0 1 3j > jli^^lH^^^&MjS) 
20 S^TjfitjfibTl&^W^ «fc DJMLfco CCOffjMS 

tti»3KB3«lf©7K»*t*^»3 - 1 l:*UfcHPLCfcJ:t)Mbfc 
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\zm®%ntz.i&fto\f:—9mw.(D^frm-&m7. 3 %T&ofc 0 

5 

^«U-7 (b) : KJfc£j&M<DW-M£mi£ 

ii4-7 (a) <D&m'V&1tR]&m&. m0k4-7 (a) tc 15 it CD 

hp l c(DMmmLmn\zmm\stzm, mm4-5 (b) ©^tifc 
Tftmmm&? b^f^y ^ —izmvrc 0 mmm&mm. 3 - 1 iz 

10 IBt©HPLC(lJ;DMb> ±fBT5g&Lfc U A£fi£%£fE&Jt 

15 ;P-D > (N - T-fe^;!/- D - ^ >) -^-O 

-X4^tN-7t^-D-^31j-$ > 1 ^6 
n^o ;*^;Wb^#fTte, 2, 2, 3, 4- 

h U ^^^3- RZS2 , 4, 6-h'J^^;^>a-^#\ i 
20 .0 2:1:1.6 7 (7) ^B;|/ J£T5tfi $ £ <D$iJ&i£ra 1 : 1 : 

2£#7L£tlfeo itj^T^te [a] 25 d + 2 4 6° T$>ofe 0 13 C-N 

MRtiii i 4 ifc^n^^ h;v^#e>nfe. ->^;i/©!)§S£> ± 

I2^Sfe4 - 4 7^S 4-6 Tfcfc^fcfi&©i!S:J£& P>Z$lzmytmMlZ*D^T (D 
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C^CDl) 





It^is? h (ppm) 




0-Gair 


D-Gal4* 


0-Gal5* 


a-Gal* 


Lys* 


la 
2a 
3a 
4a 
5a 
6a 


99-34 

74. 28 

75. 45 
73. 35 
72. 78 
70. 22 


98. 96 
73. 67 
83. 59 
73. 11 
72. 44 
70. 06 


99. 39 

74. 27 

75. 45 
73. 28 
72.76 
70. 38 


99. 36 
74. 24 
75.42 
73. 24 
72. 76 
70. 35 


99. 25 
74.28 
75. 44 
73 4? 
72. 60 
70. 10 


99. 47 
72. 48 
84. 53 
74 A3 

72. 57 
70.18 


lb 
2b 
3b 
4b 
5b 
6b 


101. 20 

72. 64 
77. 31 

73. 62 
74.23 
62. 88 


101. 04 

72. 60 
77. 29 

73. 62 

74. 21 
62. 86 


101. 22 

72. 65 
77. 37 

73. 34 
73. 46 
70. 66 


101. 27 

72. 62 
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SEQUENCE LISTING 

<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> Branched cycl ic-tetrasaccharides, their preparations and uses 

<130> 2 

<160> W0889 

<210> 1 
<211> 3282 
<212> DNA 

<213> Bacillus globisporus 

<220> 

<221> CDS 

<222> (1). . . (3282) 

<220> 

<221> sig_peptide 
<222> (1) . . . (87) 

<400> 1 

atg tat gta agg aat eta aca ggt tea ttc cga ttt tct etc tct ttt 48 

Met Tyr Val Arg Asn Leu Thr Gly Ser Phe Arg Phe Ser Leu Ser Phe 
15 10 15 

ttg etc tgt ttc tgt etc ttc gtc ccc tct att tat gee att gat ggt 96 

Leu Leu Cys Phe Cys Leu Phe Val Pro Ser lie Tyr Ala He Asp Gly 

20 25 30 

gtt tat cat gcg cca tac gga ate gat gat ctg tac gag att cag gcg 144 

Yal Tyr His Ala Pro Tyr Gly lie Asp Asp Leu Tyr Glu He Gin Ala 

35 40 45 

acg gag egg agt cca aga gat ccc gtt gca ggc gat act gtg tat ate 192 

Thr Glu Arg Ser Pro Arg Asp Pro Val Ala Gly Asp Thr Val Tyr He 
50 55 60 
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aag ata aca acg tgg ccc att gaa tea gga caa acg get tgg gtg ace 240 

Lys He Thr Thr Trp Pro He Glu Ser Gly Gin Thr Ala Trp Val Thr 

65 70 75 80 

tgg acg aaa aac ggt gtc aat caa get get gtc gga gca gca ttc aaa 288 

Trp Thr Lys Asn Gly Val Asn Gin Ala Ala Val Gly Ala Ala Phe Lys 

85 90 95 

tac aac age ggc aac aac act tac tgg gaa gcg aac ctt ggc act ttt 336 
Tyr Asn Ser Gly Asn Asn Thr Tyr Trp Glu Ala Asn Leu Gly Thr Phe 

100 105 110 

gca aaa ggg gac gtg ate agt tat ace gtt cat ggc aac aag gat ggc 384 
Ala Lys Gly Asp Val He Ser Tyr Thr Val His Gly Asn Lys Asp Gly 

115 120 125 

gcg aat gag aag gtt ate ggt cct ttt act ttt acc gta acg gga tgg 432 
Ala Asn Glu Lys Val He Gly Pro Phe Thr Phe Thr Val Thr Gly Trp 

130 135 140 

gaa tec gtt age agt ate age tct att acg gat aat acg aac cgt gtt 480 
Glu Ser Val Ser Ser He Ser Ser He Thr Asp Asn Thr Asn Arg Val 
145 150 155 160 

gtg ctg aat gcg gtg ccg aat aca ggc aca ttg aag cca aag ate aac 528 
Val Leu Asn Ala Val Pro Asn Thr Gly Thr Leu Lys Pro Lys He Asn 

165 170 175 

ctt tec ttt acg gcg gat gat gtc etc cgc gta cag gtt tct cca acc 576 
Leu Ser Phe Thr Ala Asp Asp Val Leu Arg Val Gin Val Ser Pro Thr 

180 185 190 

gga aca gga acg tta age agt gga ctt agt aat tac aca gtt tea gat 624 
Gly Thr Gly Thr Leu Ser Ser Gly Leu Ser Asn Tyr Thr Val Ser Asp 

195 200 205 

acc gec tea acc act tgg ctt aca act tec aag ctg aag gtg aag gtg 672 
Thr Ala Ser Thr Thr Trp Leu Thr Thr Ser Lys Leu Lys Val Lys Val 

210 215 220 

gat aag aat cca ttc aaa ctt agt gtg tat aag cct gat gga acg acg 720 
Asp Lys Asn Pro Phe Lys Leu Ser Val Tyr Lys Pro Asp Gly Thr Thr 
225 230 235 240 

ttg att gec cgt caa tat gac age act acg aat cgt aac att gec tgg 768 
Leu He Ala Arg Gin Tyr Asp Ser Thr Thr Asn Arg Asn He Ala Trp 
245 250 255 
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tta acc aat ggc agt aca ate aic gac aag gta gaa gat cat ttt tat 816 

Leu Thr Asn Gly Ser Thr lie He Asp Lys Val Glu Asp His Phe Tyr 

260 265 270 

tea ccg get tec gag gag ttt ttt ggc ttt gga gag cat tac aac aac 864 

Ser Pro Ala Ser Glu Glu Phe Phe Gly Phe Gly Glu His Tyr Asn Asn 

275 280 285 

ttc cgt aaa cgc gga aat gat gtg gac acc tat gtg ttc aac cag tat 912 

Phe Arg Lys Arg Gly Asn Asp Yal Asp Thr Tyr Val Phe Asn Gin Tyr 

290 295 300 

aag aat caa aat gac cgc acc tac atg gca att cct ttt atg ctt aac 960 

Lys Asn Gin Asn Asp Arg Thr Tyr Met Ala lie Pro Phe Met Leu Asn 

305 310 315 320 

age age ggt tat ggc att ttc gta aat tea acg tat tat tec aaa ttt 1008 

Ser Ser Gly Tyr Gly He Phe Val Asn Ser Thr Tyr Tyr Ser Lys Phe 

325 330 335 

egg ttg gca acc gaa cgc acc gat atg ttc age ttt acg get gat aca 1056 

Arg Leu Ala Thr Glu Arg Thr Asp Met Phe Ser Phe Thr Ala Asp Thr 

340 345 350 

ggg ggt agt gee gee teg atg ctg gat tat tat ttc att tac ggt aat 1104 

Gly Gly Ser Ala Ala Ser Met Leu Asp Tyr Tyr Phe lie Tyr Gly Asn 

355 360 365 

gat ttg aaa aat gtg gtg agt aac tac get aac att acc ggt aag cca 1152 

Asp Leu Lys Asn Val Val Ser Asn Tyr Ala Asn lie Thr Gly Lys Pro 

370 375 380 

aca gcg ctg ccg aaa tgg get ttc ggg tta tgg atg tea get aac gag 1200 

Thr Ala Leu Pro Lys Trp Ala Phe Gly Leu Trp Met Ser Ala Asn Glu 

385 390 395 400 

tgg gat cgt caa acc aag gtg aat aca gee att aat aac gcg aac tec 1248 

Trp Asp Arg Gin Thr Lys Val Asn Thr Ala lie Asn Asn Ala Asn Ser 

405 410 415 

aat aat att ccg get aca gcg gtt gtg etc gaa cag tgg agt gat gag 1296 

Asn Asn He Pro Ala Thr Ala Val Val Leu Glu Gin Trp Ser Asp Glu 

420 425 430 

aac acg ttt tat att ttc aat gat gec acc tat acc ccg aaa acg ggc 1344 

Asn Thr Phe Tyr lie Phe Asn Asp Ala Thr Tyr Thr Pro Lys Thr Gly 

435 440 445 
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agt get gcg cat gec tat acc gat ttc act ttc ccg aca tct ggg aga 1393 
Ser Ala Ala His Ala Tyr Thr Asp Phe Thr Phe Pro Thr Ser Gly Arg 

450 455 460 

tgg acg gat cca aaa gcg atg gca gac aat gtg cat aac aat ggg atg 1440 
Trp Thr Asp Pro Lys Ala Met Ala Asp Asn Val His Asn Asn Gly Met 
465 470 475 480 

aag ctg gtg ctt tgg cag gtc cct att cag aaa tgg act tea acg ccc 1488 
Lys Leu Val Leu Trp Gin Val Pro He Gin Lys Trp Thr Ser Thr Pro 

485 490 495 

tat acc cag aaa gat aat gat gaa gec tat atg acg get cag aat tat 1536 
Tyr Thr Gin Lys Asp Asn Asp Glu Ala Tyr Met Thr Ala Gin Asn Tyr 

500 505 510 

gca gtt ggc aac ggt age gga ggc cag tac agg ata cct tea gga caa 1584 
Ala Val Gly Asn Gly Ser Gly Gly Gin Tyr Arg He Pro Ser Gly Gin 

515 520 525 

tgg ttc gag aac agt ttg ctg ctt gat ttt acg aat acg gec gec aaa 1632 
Trp Phe Glu Asn Ser Leu Leu Leu Asp Phe Thr Asn Thr Ala Ala Lys 

530 535 540 

aac tgg tgg atg tct aaa cgc get tat ctg ttt gat ggt gtg ggt ate 1680 
Asn Trp Trp Met Ser Lys Arg Ala Tyr Leu Phe Asp Gly Val Gly lie 
545 550 555 560 

gac ggc ttc aaa aca gat ggc ggt gaa atg gta tgg ggt cgc tea aat 1728 
Asp Gly Phe Lys Thr Asp Gly Gly Glu Met Val Trp Gly Arg Ser Asn 

565 570 575 

act itc tea aac ggt aag aaa ggc aat gaa atg cgc aat caa tac ccg 1776 
Thr Phe Ser Asn Gly -Lys Lys Gly Asn Glu Met Arg Asn Gin Tyr Pro 

580 585 590 

aat gag tat gtg aaa gee tat aac gag tac gcg cgc teg aag aaa gec 1824 
Asn Glu Tyr Val Lys Ala Tyr Asn Glu Tyr Ala Arg Ser Lys Lys Ala 

595 600 605 

gat gcg gtc tec ttt age cgt tec ggc acg caa ggc gca cag gcg aat 1872 
Asp Ala Val Ser Phe Ser Arg Ser Gly Thr Gin Gly Ala Gin Ala Asn 

610 615 620 

cag att ttc tgg tec ggt gac caa gag teg acg ttt ggt get ttt caa 1920 
Gin He Phe Trp Ser Gly Asp Gin Glu Ser Thr Phe Gly Ala Phe Gin 
625 630 635 640 
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caa get gtg aat gca ggg ctt acg gca agt atg tct ggc gtt cct tat 1968 

Gin Ala Val Asn Ala Gly Leu Thr Ala Ser Met Ser Gly Val Pro Tyr 

645 650 655 

tgg age tgg gat atg gea ggc ttt aca ggc act tat cca acg get gag 2016 

Trp Ser Trp Asp Met Ala Gly Phe Thr Gly Thr Tyr Pro Thr Ala Glu 

660 665 670 

ttg tac aaa cgt get act gaa atg get get ttt gca ccg gtc atg cag 2064 

Leu Tyr Lys Arg Ala Thr Glu Met Ala Ala Phe Ala Pro Val Met Gin 

675 680 685 

ttt cat tec gag tct aac ggc age tct ggt ate aac gag gaa cgt tct 2112 

Phe His Ser Glu Ser Asn Gly Ser Ser Gly lie Asn Glu Glu Arg Ser 

690 695 700 

cca tgg aac gca caa gcg cgt aca ggc gac aat acg ate att agt cat 2160 

Pro Trp Asn Ala Gin Ala Arg Thr Gly Asp Asn Thr He He Ser His 
705 710 715 720 

ttt gec aaa tat acg aat acg cgc atg aat ttg ctt cct tat att tat 2208 

Phe Ala Lys Tyr Thr Asn Thr Arg Met Asn Leu Leu Pro Tyr lie Tyr 

725 730 735 

age gaa gcg aag atg get agt gat act ggc gtt ccc atg atg cgc gee 2256 

Ser Glu Ala Lys Met Ala Ser Asp Thr Gly Val Pro Met Met Arg Ala 

740 745 750 

atg gcg ctt gaa tat ccg aag gac acg aac acg tac ggt ttg aca caa 2304 

Met Ala Leu Glu Tyr Pro Lys Asp Thr Asn Thr Tyr Gly Leu Thr Gin 

755 760 765 

cag tat atg ttc gga ggt aat tta ctt att get cct gtt atg aat cag 2352 

Gin Tyr Met Phe Gly Gly Asn Leu Leu He Ala Pro Val Met Asn Gin 

770 ' 775 780 

gga gaa aca aac aag agt att tat ctt ccg cag ggg gat tgg ate gat 2400 

Gly Glu Thr Asn Lys Ser lie Tyr Leu Pro Gin Gly Asp Trp He Asp 
785 790 795 800 

ttc tgg ttc ggt get cag cgt cct ggc ggt cga aca ate age tac acg 2448 

Phe Trp Phe Gly Ala Gin Arg Pro Gly Gly Arg Thr He Ser Tyr Thr 

805 810 815 

gec ggc ate gat gat eta ccg gtt ttt gtg aag ttt ggc agt att ctt 2496 

Ala Gly He Asp Asp Leu Pro Val Phe Val Lys Phe Gly Ser He Leu 

820 825 830 
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ccg atg aat ttg aac gcg caa tat caa gtg ggc ggg acc att ggc aac 2544 

Pro Met Asn Leu Asn Ala Gin Tyr Gin Yal Gly Gly Thr He Gly Asn 

835 840 845 

age ttg acg age tac acg aat etc gcg ttc egc att tat ccg ctt ggg 2592 

Ser Leu Thr Ser Tyr Thr Asn Leu Ala Phe Arg He Tyr Pro Leu Gly 

850 855 860 

aca aca acg tac gac tgg aat gat gat att ggc ggt teg gtg aaa acc 2640 

Thr Thr Thr Tyr Asp Trp Asn Asp Asp He Gly Gly Ser Val Lys Thr 

865 870 875 880 

ata act tct aca gag caa tat ggg ttg aat aaa gaa acc gtg act gtt 2688 

He Thr Ser Thr Glu Gin Tyr Gly Leu Asn Lys Glu Thr Val Thr Val 

885 890 895 

cca gcg att aat tct acc aag aca ttg caa gtg ttt acg act aag cct 2736 

Pro Ala He Asn Ser Thr Lys Thr Leu Gin Val Phe Thr Thr Lys Pro 

900 905 910 

tec tct gta acg gtg ggt ggt tct gtg atg aca gag tac agt act tta 2784 

Ser Ser Val Thr Val Gly Gly Ser Val Met Thr Glu Tyr Ser Thr Leu 

915 920 925 

act gec eta acg gga gcg teg aca ggc tgg tac tat gat act gta cag 2832 

Thr Ala Leu Thr Gly Ala Ser Thr Gly Trp Tyr Tyr Asp Thr Val Gin 

930 935 940 

aaa ttc act tac gtc aag ctt ggt tea agt gca tct get caa tec gtt 2880 

Lys Phe Thr Tyr Val Lys Leu Gly Ser Ser Ala Ser Ala Gin Ser Val 

945 950 955 960 

gtg eta aat ggc gtt aat aag gtg gaa tat gaa gca gaa ttc ggc gtg 2928 

Val Leu Asn Gly Val Asn Lys Val Glu Tyr Glu Ala Glu Phe Gly Val 

965 970 975 

caa age ggc gtt tea acg aac acg aac cat gca ggt tat act ggt aca 2976 

Gin Ser Gly Val Ser Thr Asn Thr Asn His Ala Gly Tyr Thr Gly Thr 

980 985 990 

gga ttt gtg gac ggc ttt gag act ctt gga gac aat gtt get ttt gat 3024 

Gly Phe Val Asp Gly Phe Glu Thr Leu Gly Asp Asn Val Ala Phe Asp 

995 1000 1005 

gtt tec gtc aaa gec gca ggt act tat acg atg aag gtt egg tat tea 3072 

Val Ser Val Lys Ala Ala Gly Thr Tyr Thr Met Lys Val Arg Tyr Ser 

1010 1015 1020 
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tec ggt gca ggc aat ggc tea aga gee ate tat gtg aat aac ace aaa 3120 
Ser Gly Ala Gly Asn Gly Ser Arg Ala He Tyr Yal Asn Asn Thr Lys 
1025 1030 1035 1040 

gtg acg gac ctt gee ttg ccg caa aca aca age tgg gat aca tgg ggg 3168 
Val Thr Asp Leu Ala Leu Pro Gin Thr Thr Ser Trp Asp Thr Trp Gly 

1045 1050 1055 

act get acg ttt age gtc teg ctg agt aca ggt etc aac acg gtg aaa 3216 
Thr Ala Thr Phe Ser Val Ser Leu Ser Thr Gly Leu Asn Thr Val Lys 

1060 1065 1070 

gtc age tat gat ggt ace agt tea ctt ggc att aat ttc gat aac ate 3264 
Val Ser Tyr Asp Gly Thr Ser Ser Leu Gly He Asn Phe Asp Asn He 

1075 1080 1085 

gcg att gta gag caa taa 3282 
Ala He Val Glu Gin 
1090 

<210> 2 
<211> 3855 
<212> DNA 

<213> Bacillus globisporus 

<220> 

<221> CDS 

<222> (1)... (3855) 

<220> 

<221> sig_peptide 
<222> (1)... (105) 

<400> 2 

atg cgt cca cca aac aaa gaa att cca cgt att ctt get ttt ttt aca 48 

Met Arg Pro Pro Asn Lys Glu He Pro Arg He Leu Ala Phe Phe Thr 
15 10 15 

gcg ttt acg ttg ttt ggt tea acc ctt gec ttg ctt cct get ccg cct 96 

Ala Phe Thr Leu Phe Gly Ser Thr Leu Ala Leu Leu Pro Ala Pro Pro 
20 25 30 
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gcg cat gcc tat gtc age age eta gga aat etc att tct teg agt gtc 144 
Ala His Ala Tyr Val Ser Ser Leu Gly Asn Leu lie Ser Ser Ser Val 

35 40 45 

ace gga gat ace ttg acg eta act gtt gat aac ggt gcg gag ccg agt 192 
Thr Gly Asp Thr Leu Thr Leu Thr Val Asp Asn Gly Ala Giu Pro Ser 

50 55 60 

gat gac etc ttg att gtt caa gcg gtg caa aac ggt att ttg aag gtg 240 
Asp Asp Leu Leu He Val Gin Ala Val Gin Asn Gly He Leu Lys Val 
65 70 75 80 

gat tat cgt cca aat age ata acg ccg age gcg aag acg ccg atg ctg 288 
Asp Tyr Arg Pro Asn Ser He Thr Pro Ser Ala Lys Thr Pro Met Leu 

85 , 90 95 

gat ccg aac aaa act tgg tea get gta gga get acg att aat acg aca 336 
Asp Pro Asn Lys Thr Trp Ser Ala Val Gly Ala Thr He Asn Thr Thr 

100 105 110 

gcc aat cca atg ace ate acg act tec aat atg aag att gag att acc 384 
Ala Asn Pro Met Thr He Thr Thr Ser Asn Met Lys He Glu He Thr 

115 120 125 

aag aat cca gta cga atg acg gtc aag aag gcg gac ggc act acg eta 432 
Lys Asn Pro Val Arg Met Thr Val Lys Lys Ala Asp Gly Thr Thr Leu 

130 135 140 

ttc tgg gaa cca tea ggc gga ggg gta ttc tea gac ggt gtg cgc ttc 480 
Phe Trp Glu Pro Ser Gly Gly Gly Val Phe Ser Asp Gly Val Arg Phe 
145 150 155 160 

ctt cat gcc aca ggg gat aat atg tat ggc ate egg age ttc aat get 528 
Leu His Ala Thr Gly Asp Asn Met Tyr Gly He Arg Ser Phe Asn Ala 

165 170 175 

ttt gat age ggg ggt gac ctg ctg egg aat teg tec aat cat gcc gcc 576 
Phe Asp Ser Gly Gly Asp Leu Leu Arg Asn Ser Ser Asn His Ala Ala 

180 185 190 

cat gcg ggt gaa cag gga gat tec ggt ggt ccg ctt att tgg agt acg 624 
His Ala Gly Glu Gin Gly Asp Ser Gly Gly Pro Leu He Trp Ser Thr 

195 200 205 

gca gga tat gga eta tta gtc gat age gat ggc ggc tac ccc tat aca 672 
Ala Gly Tyr Gly Leu Leu Val Asp Ser Asp Gly Gly Tyr Pro Tyr Thr 

210 215 220 
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gat age aca acc ggt caa atg gag ttt tat tat ggt ggg acc cct cct 720 
Asp Ser Thr Thr Gly Gin Met Gin Phe Tyr Tyr Gly Gly Thr Pro Pro 
225 230 235 240 

gag gga cgt cgt tat gcg aaa caa aac gtg gaa tat tat att atg etc 768 
Glu Gly Arg Arg Tyr Ala Lys Gin Asn Val Glu Tyr Tyr He Met Leu 

245 250 255 

gga acc ccc aag gaa att atg acc gac gta ggg gaa ate aca ggg aaa 816 
Gly Thr Pro Lys Glu He Met Thr Asp Val Gly Glu He Thr Gly Lys 

260 265 270 

ccg cct atg ctg cct aag tgg teg ctt gga ttc atg aac ttt gag tgg 864 
Pro Pro Met Leu Pro Lys Trp Ser Leu Gly Phe Met Asn Phe Glu Trp 

275 280 285 

gat acg aat caa acg gag ttt acg aat aat gtg gat acg tat cgt gee 912 
Asp Thr Asn Gin Thr Glu Phe Thr Asn Asn Val Asp Thr Tyr Arg Ala 

290 295 300 

aaa aat ate ccc ata gat get tac gee ttc gac tat gac tgg aaa aag 960 
Lys Asn He Pro He Asp Ala Tyr Ala Phe Asp Tyr Asp Trp Lys Lys 
305 310 315 320 

tac ggg gaa acc aac tat ggt gaa ttc gcg tgg aat acg act aat ttc 1008 
Tyr Gly Glu Thr Asn Tyr Gly Glu Phe Ala Trp Asn Thr Thr Asn Phe 

325 330 335 

cct tct gcg tea acg act tct tta aag tea aca atg gat get aaa ggc 1056 
Pro Ser Ala Ser Thr Thr Ser Leu Lys Ser Thr Met Asp Ala Lys Gly 

340 345 350 

ate aaa atg ate gga att aca aaa ccc cgc ate gtt acg aag gat get 1104 
He Lys Met He Gly He Thr Lys Pro Arg He Val Thr Lys Asp Ala 

355 360 365 

tea gcg aat gtg acg acc caa ggg acg gac gcg aca aat ggc ggt tat 1152 
Ser Ala Asn Val Thr Thr Gin Gly Thr Asp Ala Thr Asn Gly Gly Tyr 

370 375 380 

ttt tat cca ggc cat aac gag tat cag gat tat ttc att ccc gta act 1200 
Phe Tyr Pro Gly His Asn Glu Tyr Gin Asp Tyr Phe He Pro Val Thr 
385 390 395 400 

gtg cgt agt ate gat cct tac aat get aac gaa cgt get tgg ttc tgg 1248 
Val Arg Ser lie Asp Pro Tyr Asn Ala Asn Glu Arg Ala Trp Phe Trp 
405 410 415 
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aat cat ice aca gai gcg ctt aai aaa ggg ate gta ggt tgg tgg aat 1296 
Asn His Ser Thr Asp Ala Leu Asn Lys Gly lie Vai Gly Trp Trp Asn 

420 425 430 

gac gag acg gai aaa gia ict teg ggt gga gcg tta tat tgg tit ggc 1344 
Asp GIu Thr Asp Lys Vai Ser Ser Gly Gly Ala Leu Tyr Trp Phe Gly 

435 440 445 

aat ttc aca aca ggc cac atg tct cag acg atg tac gaa ggg ggg egg 1393 
Asn Phe Thr Thr Gly His Met Ser Gin Thr Met Tyr Giu Gly Gly Arg 

450 455 460 

get tac acg agt gga gcg cag cgt gtt tgg caa acg get aga ace ttc 1440 
Ala Tyr Thr Ser Gly Ala Gin Arg Vai Trp Gin Thr Ala Arg Thr Phe 
465 470 475 480 

tac cca ggt gee cag egg tat gcg act acg ctt tgg tct ggc gat att 1488 
Tyr Pro Gly Ala Gin Arg Tyr Ala Thr Thr Leu Trp Ser Gly Asp He 

485 490 495 

ggc att caa tac aat aaa ggc gaa egg ate aat tgg get gee ggg atg 1536 
Gly He Gin Tyr Asn Lys Gly Glu Arg He Asn Trp Ala Ala Gly Met 

500 505 510 

cag gag caa agg gca gtt atg eta tec tec gtg aac aat ggc cag gtg 1584 
Gin Glu Gin Arg Ala Vai Met Leu Ser Ser Vai Asn Asn Gly Gin Vai 

515 520 525 

aaa tgg ggc atg gat acc ggc gga ttc aat cag cag gat ggc acg acg 1632 
Lys Trp Gly Met Asp Thr Gly Gly Phe Asn Gin Gin Asp Gly Thr Thr 

530 535 540 

aac aat ccg aat ccc gat tta tac get egg tgg atg cag ttc agt gee 1680 
Asn Asn Pro Asn Pro Asp Leu Tyr Ala Arg Trp Met Gin Phe Ser Ala 
545 550 555 560 

eta acg cct gtt ttc cga gtg eat ggg aac aac cat cag cag cgc cag 1728 
Leu Thr Pro Vai Phe Arg Vai His Gly Asn Asn His Gin Gin Arg Gin 

565 570 575 

cca tgg tac ttc gga teg act gcg gag gag gee tec aaa gag gca att 1776 
Pro Trp Tyr Phe Gly Ser Thr Ala Glu Glu Ala Ser Lys Glu Ala He 

580 585 590 

cag ctg egg tac tec ctg ate cct tat atg tat gee tat gag aga agt 1824 
Gin Leu Arg Tyr Ser Leu He Pro Tyr Met Tyr Ala Tyr Glu Arg Ser 
595 600 605 
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get tac gag aat ggg aat ggg etc gtt egg cca ttg atg caa gee tat 1872 

Ala Tyr GIu Asn Gly Asn Gly Leu Val Arg Pro Leu Met Gin Ala Tyr 

610 615 620 

cca aca gat gcg gec gtc aaa aat tac acg gat get tgg atg ttt ggt 1920 

Pro Thr Asp Ala Ala Val Lys Asn Tyr Thr Asp Ala Trp Met Phe Gly 

625 630 635 640 

gac tgg ctg ctg get gca cct gtg gta gat aaa cag cag acg agt aag 1968 

Asp Trp Leu Leu Ala Ala Pro Val Val Asp Lys Gin Gin Thr Ser Lys 

645 650 655 

gat ate tat tta ccg tct ggg tea tgg att gac tat gcg cga ggc aat 2016 

Asp lie Tyr Leu Pro Ser Gly Ser Trp lie Asp Tyr Ala Arg Gly Asn 

660 665 670 

gca ata act ggc ggt caa acc ate cga tat teg gtt aat ccg gac acg 2064 

Ala lie Thr Gly Gly Gin Thr He Arg Tyr Ser Val Asn Pro Asp Thr 

675 680 685 

ttg aca gac atg cct etc ttt att aaa aaa ggt gec att att cca aca 2112 

Leu Thr Asp Met Pro Leu Phe He Lys Lys Gly Ala He He Pro Thr 

690 695 700 

cag aaa gtg cag gat tac gta ggg cag get tec gtc act tec gtt gat 2160 

Gin Lys Val Gin Asp Tyr Val Gly Gin Ala Ser Val Thr Ser Val Asp 

705 710 715 720 

gtg gat gtg ttt ccg gat acg acg cag teg agt tic acg tac tac gat 2208 

Val Asp Val Phe Pro Asp Thr Thr Gin Ser Ser Phe Thr Tyr Tyr Asp 

725 730 735 

gat gat ggc gec agt tat aac tat gag age ggc act tat ttt aag caa 2256 

Asp Asp Gly Ala Ser Tyr Asn Tyr Glu Ser Gly Thr Tyr Phe Lys Gin 

740 745 750 

aat atg act get cag gat aat ggg tea ggc teg tta agt ttt act tta 2304 

Asn Met Thr Ala Gin Asp Asn Gly Ser Gly Ser Leu Ser Phe Thr Leu 

755 760 765 

gga gca aag agt ggc agt tac acg ccg get etc caa tec tat ate gtt 2352 

Gly Ala Lys Ser Gly Ser Tyr Thr Pro Ala Leu Gin Ser Tyr He Val 

770 775 780 

aag ctg cac ggt tct get gga act tct gtt acg aat aac age gca get 2400 

•Lys Leu His Gly Ser Ala Gly Thr Ser Val Thr Asn Asn Ser Ala Ala 

785 790 795 800 
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atg aca tct tat gca age ttg gaa gca tta aaa get get get ggg gaa 2448 

Met Thr Ser Tyr Ala Ser Leu Glu Ala Leu Lys Ala Ala Ala Gly Glu 

805 810 815 

ggc tgg gcg act ggg aag gac att tat ggg gat gtc ace tat gtg aaa 2496 

Gly Trp Ala Thr Gly Lys Asp He Tyr Gly Asp Val Thr Tyr Val Lys 

820 825 830 

gtg acg gca ggt aca get tct tct aaa tct att get gtt aca ggt gtt 2544 

Yal Thr Ala Gly Thr Ala Ser Ser Lys Ser He Ala Val Thr Gly Yal 

835 840 845 

get gee gtg age gca act act teg caa tac gaa get gag gat gca teg 2592 

Ala Ala Val Ser Ala Thr Thr Ser Gin Tyr Glu Ala Glu Asp Ala Ser 

850 855 860 

ctt tct ggc aat teg gtt get gca aag gcg tec ata aac acg aat cat 2640 

Leu Ser Gly Asn Ser Val Ala Ala Lys Ala Ser lie Asn Thr Asn His 
865 870 875 880 

ace gga tat acg gga act gga ttt gta gat ggt ttg ggg aat gat ggc 2688 

Thr Gly Tyr Thr Gly Thr Gly Phe Val Asp Gly Leu Gly Asn Asp Gly 

885 890 895 

get ggt gtc ace ttc tat cca aag gtg aaa act ggc ggt gac tac aat 2736 

Ala Gly Val Thr Phe Tyr Pro Lys Val Lys Thr Gly Gly Asp Tyr Asn 

900 905 910 

gtc tec ttg cgt tat gcg aat get tea ggc acg get aag tea gtc agt 2784 

Val Ser Leu Arg Tyr Ala Asn Ala Ser Gly Thr Ala Lys Ser Val Ser 

915 920 925 

att ttt gtt aat gga aaa aga gtg aag tec acc teg etc get aat etc 2832 

lie Phe Val Asn Gly Lys Arg Val Lys Ser Thr Ser Leu Ala Asn Leu 

930 935 940 

gca aat tgg gac act tgg tct aca caa tct gag aca ctg ccg ttg acg 2880 

Ala Asn Trp Asp Thr Trp Ser Thr Gin Ser Glu Thr Leu Pro Leu Thr 
945 950 955 960 

gca ggt gtg aat gtt gtg acc tat aaa tat tac tec gat gcg gga gat 2928 

Ala Gly Val Asn Val Val Thr Tyr Lys Tyr Tyr Ser Asp Ala Gly Asp 

965 970 975 

aca ggc aat gtt aac ate gac aae ate acg gta cct ttt gcg cca att 2976 

Thr Gly Asn Val Asn He Asp Asn He Thr Val Pro Phe Ala Pro He 

980 985 990 
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ate ggt aag tat gaa gca gag agt get gag ctt tct ggt ggc age tea 3024 
He Gly Lys Tyr Glu Ala Glu Ser Ala Glu Leu Ser Gly Gly Ser Ser 

995 1000 1005 

tig aac aeg aac cat igg tac tac agt ggt acg get ttt gta gac ggt 3072 
Leu Asn Thr Asn His Trp Tyr Tyr Ser Gly Thr Ala Phe Val Asp Gly 

1010 1015 1020 

ttg agt get gta ggc gcg cag gtg aaa tac aac gtg aat gtc cct age 3120 
Leu Ser Ala Val Gly Ala Gin Val Lys Tyr Asn Val Asn Val Pro Ser 
1025 1030 1035 1040 

gca gga agt tat cag gta gcg ctg cga tat gcg aat ggc agt gca gcg 3168 
Ala Gly Ser Tyr Gin Val Ala Leu Arg Tyr Ala Asn Gly Ser Ala Ala 

1045 1050 1055 

acg aaa acg ttg agt act tat ate aat gga gee aag ctg ggg caa acc 3216 
Thr Lys Thr Leu Ser Thr Tyr lie Asn Gly Ala Lys Leu Gly Gin Thr 

1060 1065 1070 

agt ttt acg agt cct ggt acg aat tgg aat gtt tgg cag gat aat gtg 3264 
Ser Phe Thr Ser Pro Gly Thr Asn Trp Asn Val Trp Gin Asp Asn Val 

1075 1080 1085 

caa acg gtg acg tta aat gca ggg gca aac acg att gcg ttt aaa tac 3312 
Gin Thr Val Thr Leu Asn Ala Gly Ala Asn Thr lie Ala Phe Lys Tyr 

1090 1095 1100 

gac gee get gac age ggg aac ate aac gta gat cgt ctg ctt ctt tea 3360 
Asp Ala Ala Asp Ser Gly Asn He Asn Val Asp Arg Leu Leu Leu Ser 
1105 1110 1115 1120 

act teg gca gcg gga acg ccg gtt tct gag cag aac ctg eta gac aat 3408 
Thr Ser Ala Ala Gly Thr Pro Val Ser Glu Gin Asn Leu Leu Asp Asn 

1125 1130 1135 

ccc ggt ttc gag cgt gac acg agt caa acc aat aac tgg att gag tgg 3456 
Pro Gly Phe Glu Arg Asp Thr Ser Gin Thr Asn Asn Trp He Glu Trp 

1140 1145 1150 

cat cca ggc acg caa get gtt get ttt ggc gtt gat age ggc tea acc 3504 
His Pro Gly Thr Gin Ala Val Ala Phe Gly Val Asp Ser Gly Ser Thr 

1155 1160 1165 

acc aat ccg ccg gaa tec ccg tgg teg ggt gat aag cgt gee tac ttc 3552 
Thr Asn Pro Pro Glu Ser Pro Trp Ser Gly Asp Lys Arg Ala Tyr Phe 
1170 1175 1180 



WO 02/072594 PCT/JP02/02213 

14/14 

ttt gca gca ggt gcc tat caa caa age ate cat caa ace att agt gtt 3600 
Phe Ala Ala Gly Ala Tyr Gin Gin Ser lie His Gin Thr He Ser Val 
1185 1190 1195 1200 

cct gtt aat aat gta aaa tac aaa ttt gaa gcc tgg gtc cgc atg aag 3648 
Pro Yal Asn Asn Val Lys Tyr Lys Phe Glu Ala Trp Val Arg Met Lys 

1205 1210 1215 

aat acg acg ccg acg acg gca aga gcc gaa att caa aac tat ggc gga 3696 
Asn Thr Thr Pro Thr Thr Ala Arg Ala Glu He Gin Asn Tyr Gly Gly 

1220 1225 1230 

tea gcc att tat gcg aac ata agt aac age ggt gtt tgg aaa tat ate 3744 
Ser Ala He Tyr Ala Asn He Ser Asn Ser Gly Val Trp Lys Tyr He 

1235 1240 1245 

age gta agt gat att atg gtg acc aat ggt cag ata gat gtt gga ttt 3792 
Ser Val Ser Asp He Met Val Thr Asn Gly Gin He Asp Val Gly Phe 

1250 1255 1260 

tac gtg gat tea cct ggt gga act acg ctt cac att gat gat gtg cgc 3840 
Tyr Val Asp Ser Pro Gly Gly Thr Thr Leu His He Asp Asp Val Arg 
1265 1270 1275 1280 

gta acc aaa caa taa 3855 
Val Thr Lys Gin 
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